In this paper, we show that if the sum
∞ r=1 Ψ (r) diverges, then the set of points (x, z, w) ∈ R × C × Q p satisfying the inequalities |P (x)| < H −v1 Ψ λ1 (H), |P (z)| < H −v2 Ψ λ2 (H), and |P (w)| p < H −v3 Ψ λ3 (H) for infinitely many integer polynomials P has full measure. With a special choice of parameters v i and λ i , i = 1, 2, 3, we can obtain all the theorems in the metric theory of transcendental numbers which were known in the real, complex, or p-adic fields separately.
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A starting point for many problems in metric Diophantine approximation is Khintchine's theorem [10] proved more than 80 years ago. Let Ψ (x) be a decreasing function defined for x > 0, and let μ 1 (A) denote the Lebesgue measure of a measurable set A ⊂ R. Let I ⊂ R be an interval. The set L 1 (Ψ ) is defined as the set of real numbers x ∈ I satisfying the inequality |x − p/q| < Ψ(q)/q for infinitely many p, q ∈ Z with q = 0.
There are many extensions and generalizations of this theorem, and this paper is concerned with one of them. In [8], a convergent Khintchine theorem was obtained for the approximation of zero by integer polynomials in the real, complex, and p-adic fields simultaneously. In this paper, we consider the divergence part. First, let P (f ) = a n f n + a n−1 f n−1 + . . .
be an nth degree integer polynomial with height H = H(P ) = max 1 j n |a j |. Using Dirichlet's box principle or Minkowski's linear forms theorem, it is easy to show that, for w n, the inequality
(1) has infinitely many solutions P ∈ Z[x] (with deg P n) for all x ∈ R. On the other hand, Sprindzuk [12] proved that, for almost all x, inequality (1) has at most finitely many solutions when w > n. We define L n (w) as the set of points x ∈ R for which the inequality
has infinitely many solutions P ∈ Z[x]. A full analogue of Khintchine's theorem for L n (w) can be found in [5, 1] . This result has also been generalized to the field of complex numbers in [6] and to the field of p-adic numbers in [11, 3] . In this paper, we generalize the divergence case to S = R × C × Q p . To this end, let μ 1 (A) be the Lebesgue measure of a measurable set A ⊂ R, μ 2 (A) the Lebesgue measure of a measurable set A ⊂ C, and μ 3 (A) the Haar measure of a measurable set A ⊂ Q p . We put these together in the obvious way by defining
Denote by L v,λ (Ψ ) the set of points in a parallelepiped T = I × K × D, where I ⊂ R is an interval, K ⊂ C is a disk, and D ⊂ Q p is a cylinder, for which the system of inequalities
with v 1 + 2v 2 + v 3 = n − 3 and λ 1 + 2λ 2 + λ 3 = 1 has infinitely many solutions P ∈ Z [x] . In this paper, we prove the following theorem. ). Let δ 1 > 0 be a fixed real number; without loss of generality we assume that points z ∈ K satisfy |Im z| δ 1 . In what follows, inequalities of the form |z − α| < H(P ) −t , t > 0, appear several times. Since the RHS (the right-hand side) tends to zero as H → ∞, it follows that (for sufficiently large H) |Im α| > 1 2 δ 1 . There is also a conjugate rootᾱ of P which clearly satisfies |α −ᾱ| > δ 1 . Similarly, for a real root β of P , the inequalities |β − α| = |β −ᾱ| > 1 2 δ 1 hold. Hence, from now on we assume that Given the conditions of Theorem 2 and (3), the restriction deg P 3 is automatic.
One of the main parts of the proof of this theorem is the construction of an optimal regular system of sets of roots of integer polynomials P of the form (α, β, γ), P (α) = P (β) = P (γ) = 0 with α ∈ R, β ∈ C,
